Enhanced daunomycin accumulation in human intestinal Caco-2 cells from non-ionic food emulsifiers unrelated to the p-glycoprotein inhibitory mechanism.
Some of the non-ionic surfactants used in pharmaceutical formulations inhibit P-glycoprotein (P-gp), the multi-drug transporter. The effect of such food emulsifiers as polyglycerol esters (PGE) and sugar esters (SE) of fatty acids on the P-gp activity was studied by using human intestinal Caco-2 cells. The cellular accumulation of [(3)H]-daunomycin, a P-gp substrate, was markedly enhanced by PGE and SE. This accumulation-enhancing activity varied among the emulsifiers, but was correlated with their surface activity. The uptake of soluble nutrients such as amino acids was only slightly reduced by PGE and SE. These results suggest that these emulsifiers specifically inhibited P-gp. When the basal-to-apical transport of daunomycin across the Caco-2 monolayers was measured, however, the emulsifiers did not decrease the efflux of daunomycin to the apical chamber. The enhanced accumulation of daunomycin would therefore not have been due to P-gp inhibition, but instead to the increased daunomycin permeability of cell membranes caused by the emulsifiers.